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The seed dispersal of two introduced Acacia species by the black korhaan Eupodotis afra, a 700-g ground-
feeding bird (Otididae), was studied in the southwestern Cape region of South Africa. The seeds of Acacia 
cyclops A. Cunn ex G. Don. possess conspicuous scarlet pseudarils derived from the funicle and were con-
sumed in preference to those of A. saligna (Labill.) Wendl. which lack a functional pseudaril. Despite high 
levels of pre- and post-dispersal seed predation by a hemipteran and rodent species, respectively, the black 
korhaan dispersed many A. cyclops seeds to suitable germination and establishment sites. A successful 
seed dispersal system has arisen without any coevolution between this plant and this bird. 
Die verspreiding van die saad van twee uitheemse Acacia soorte in die suidwes Kaap deur die Swartkorhaan 
Eupodotis afra (Otididae) is ondersoek. Die inheemse voelsoort weeg omtrent 700 g en soek sy voedsel 
meestal op die grand. Die saad van Acacia cyclops A. Cunn ex G. Don. het 'n opvallende rooi pseudaril en 
word deur die korhaan verkies bo die saad van A. saligna (Labil/') Wend/., wat nie 'n funsionele pseudaril het 
nie. Ten spyte daarvan dat baie sade van A. cyclops voor en na verspreiding deur 'n hemipteran en 'n 
knaagdier gevreet word, word heelwat sade deur die korhaan na plekke versprei wat geskik is vir die plant se 
ontkieming en vestiging. Die suksesvolle saadverspreidingstelsel het ontstaan sander enige evolusionere 
verwantskaptussen die voel en die plant. 
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Introduction 
The introduced Australian shrubs Acacia cyclops and A. 
saligna (Family Fabaceae: Mimosoideae) are widespread in 
the southern and southwestern Cape (Stirton 1978). Acacia 
cyclops was introduced to South Africa ca. 1857 and A. sa-
ligna ca. 1848 (Shaughnessy 1986). The seeds of A. cyclops 
have a conspicuous scarlet pseudaril (a fleshy appendage 
derived from the funicle), whereas seeds of A. sa ligna 
possess a vestigial white pseudaril. Consequently, A. cyclops 
has seeds that are associated with avian dispersal whereas A. 
saligna is associated with ant dispersal (van der Pijl 1972; 
Davidson & Morton 1982, O'Dowd & Gill 1986). Avian 
dispersal of Acacia seeds possessing colourful lipid-rich 
pseudarils has been investigated in Australia (Forde 1986). 
O'Dowd and Gill (1986) determined the propagule charac-
teristics associated with Australian Acacia species, con-
firming that A. saligna has propagules dispersed by ants 
(lridomyrmex sp.) and that A. cyclops has propagules 
dispersed by both ant species (Camponotus, Iridomyrmex, 
Melophorous, Pheidole and Rhytidoponera) and bird species 
(Anthochaera carunculata, Gymnorhina dorsalis, Meliphaga 
virescens, Strepera versicolor and Zosterops lateralis). Seed 
germination and patterns of colonization by A. cyclops has 
been investigated in South Africa (Glyphis et al. 1981). The 
occurrence of A. cyclops and A. saligna seeds in the faeces 
of the black korhaan Eupodotis a/ra in South Africa stim-
ulated an investigation to test the following hypotheses: 
(a) Do black korhaans selectively feed on those Acacia 
seeds possessing colourful, lipid-rich pseudarils (A. 
cyclops)? 
(b) Do black korhaans disperse the seeds of A. cyclops and 
A. sa ligna in a viable condition, and to sites that permit 
seed germination? 
Many studies on seed dispersal have concentrated only on 
the role of the animal agents in dispersing the seed away 
from the canopy of the plant. This represents only the first 
stage of the dispersal process (Herrera 1984a). Unless the 
dispersal of seeds results in the establishment of reproduc-
tively mature plants, it has little or no evolutionary 
significance. As a consequence of this, more recent studies 
on vertebrate dispersal of plants have also examined the 
effects of non-dispersing organisms (see Herrera 1984b) and 
we have similarly examined such influences. 
Methods 
Field techniques 
Individual faeces (recognized by their large size and general 
appearance) of the black korhaan were collected from two 
areas: Pella (330 32' S, 180 30' E) situated in Coastal Fyn-
bos (Moll et al. 1984), and a site close to the Kalabaskraal 
Nature Reserve (330 35' S, 180 36' E) situated in Renoster-
veld (Moll et al. 1984). Sampling for korhaan faeces (N = 
35) at Pella took place from February 1984 to July 1985 to 
assess the overall occurrence of seeds of indigenous and 
alien plants in the diet of the black korhaan. The faeces were 
dissected and all seeds identified to species level. Diet was 
expressed as frequency of occurrence in individual faeces. 
Twenty-seven faecal samples at the Kalabaskraal site were 
collected in March (1984), which is near the end of the fruit-
ing season for both A. cyclops and A. saligna (Milton & 
Moll 1982). 
In situ field experiments were undertaken at Kalabaskraal 
to test post-dispersal seed viability and germination. Ten 
faeces were placed in terylene bags and replaced in the 
precise position where the bird had deposited them. The 
bags were designed to prevent further seed removal and 
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predation while still permitting uninhibited germination. The 
positions of a further 10 faeces were 'pegged' but not 
'bagged', to enable the estimation of post-dispersal seed 
removal and presumed predation. The 'bagged' faeces were 
recovered six months later in September 1984 after the 
winter rains during which maximum Acacia seed germina-
tion occurs (p.M. Holmes, pers. comm.). The number and 
condition of germinated and ungerminated Acacia seeds 
were assessed in September for each 'bagged' and 'pegged' 
sample. The condition of seeds was given as either 'alive' or 
'dead'. Live seeds were those which were intact, while dead 
seeds appeared shrunken as the seed contents had rotted. 
Seedlings were similarly rated, dead seedlings being brown 
and shrivelled. For the enumeration of 'pegged' samples the 
surface litter and top 20 mm of soil were collected from a 
circular area 300 mm around each peg. These samples were 
then sieved, with seed and seed remains being retained. This 
method is thought to be satisfactory as the samples were 
pegged at the end of the fruiting season when more than 
90% of the annual seed production had fallen (David 1980). 
Since 'most seeds fall directly to the ground' (Holmes et al. 
1987) and most of the seeds (92.6%) that have fallen disap-
pear within a year (Holmes 1989), it is unlikely that the 
collection of seed around the pegs in September will reflect 
seed already existing in the soil or seed that has arrived after 
the faeces were pegged in March. 
Numerical techniques 
Relative proportions of A. cyclops and A. sa ligna seeds were 
tested for significant differences using the Sign test (Siegel 
1956). Differences in the number of Acacia propagules 
(seeds and seedlings) found between experiments were test-
ed using a Mann-Whitney U test (Siegel 1956). Differences 
in propagule number, condition and state of germination for 
A. cyclops and A. saligna occurring in the 'bagged' and 
'pegged' experiments were investigated using a multidimen-
sional contingency table analysis (Brown 1981). The follow-
ing categories were used to define each of the listed vari-
ables: species (A. cyclops, A. sa/igna); germination state 
(germinated, ungerminated); propagule condition (alive, 
dead); and experimental condition ('bagged', 'pegged'). 
Combinations of these variables formed the models which 
were tested with the BMDP 4F 14-18 computer programs 
(Brown 1981). The most parsimonious combination of vari-
ables (= model) was selected and fitted to the data so that 
residual combinations of variables were non-significant 
(Brown 1981). 
In addition, the distribution and relative abundance of 
korhaans and A. cyclops in the southwestern Cape were 
compared using categorical data analysis and chi-square 
goodness of fit measure. Information on korhaan distrib-
utions (using quarter-degree grid squares) was extracted 
from Hockey et al. (1989) and for A. cyclops distributions 
from Richardson et al. (in press). Information on korhaan 
distribution was categorized into <20%, 20 - 50% and 
>50% frequencies. Density of A. cyclops infestations were 
categorized into scattered, moderate and dense. 
Results 
Black korhaan diet 
The diet of the black korhaan, as represented by the faeces 
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collected in February, April, November and December 
1984, and June and July 1985 at Pella, indicates vegetable 
matter (excluding seeds) to be the most frequently occurring 
food item (Figure 1). Both seeds and invertebrates (all 
belonging to the Coleoptera) are more seasonal than 
vegetable matter in their occurrence in the diet of the black 
korhaan. Of the 35 faecal samples examined only four con-
tained Acacia seeds. These four samples contained 112 A. 
cyclops seeds, whereas only 1 A. saligna seed was found. 
Seeds of indigenous plants bearing fleshy fruits or arillate 
seeds were represented by Chrysanthemoides monilifera 
(Asteraceae) (1 seed), Euclea racemosa (Ebenaceae) (1 
seed), Nylandtia spinosa (polygalaceae) (46 seeds) and 
Pterocelastrus tricuspidatus (Celastraceae) (1 seed). All the 
seeds recovered appeared to be intact and potentially viable. 
Selective consumption of Acacia cyclops seeds 
Seeds of A. cyclops occurred at significantly higher 
frequencies than did those of A. saligna in the faeces 
collected at both sites (Sign test; P < 0.001). Acacia cyclops 
made up more than 99% of the Acacia seeds found in 
faeces, despite A. saligna being both the more prolific seed 
producer (MilLOn & Hall 1981) and the more numerous 
plant at both sites. At Pella respective densities for A. 
saligna and A. cyclops are 675 and 52 planLS/ha (Beeslon 
1985a) and at Kalabaskraal respective densities are 450 and 
25 planLS/ha (Cunliffe 1985). At Pella, A. sa ligna seed 
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Figure 1 The percentage occurrence of food items recorded 
from 35 black korhaan faeces collected at Pella from February 
1984 to July 1985. The percentage frequencies are calculated 
separately for seeds, other vegetable matter and invertebrates. 
Yalues in squares represent the total number of samples collected 
for each month, whereas values within each histogram bar repre-
sent the number of monthly samples possessing seeds, other vege-
table matter and invertebrates. In two February faecal samples it 
was impossible to positively determine food items. 
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cover, respectively, whereas corresponding seed density for 
A. cyclops under 50% cover is 29 (Beeston 1985b). 
Consequently, more A. sa ligna seeds are available to the 
ground-feeding black korhaan. Since the seeds of both 
species have thick testa which are extremely resistant to 
mechanical and chemical abrasion (Milton & Hall 1981), it 
is not considered likely that the predominance of A. cyclops 
in the faeces results from the differential digestion of the 
seeds of the two species. These results support the hypoth-
esis that the black korhaan selectively feeds on seeds of A. 
cyclops which possess colourful lipid-rich pseudarils. 
Seed viability and germination experiments 
The mean number of propagules found in the March 
samples and those recovered from the 'bagged' experiments 
were not significantly different for either A. cyplops or A. 
saligna (Table I, Mann-Whitney test; U = 118 and U = 
156.6, respectively; P > 0.05). This suggests that 'bagged' 
faeces did not experience statistically significant losses over 
six months. The mean number of propagules in the March 
samples and those recovered from the vicinity of 'pegged' 
faeces were significantly different for A. cyclops (Mann-
Whitney test, U = 221; P < 0.01), but not for A. sa ligna 
(Mann-Whitney test, U = 182.5; P > 0.05). The mean 
number of propagules in 'bagged' and 'pegged' faeces dif-
fered significantly for A. cyclops (Mann-Whitney test, U = 
100; P < 0.01) but not for A. saligna (Mann-Whitney test, 
U = 58; P > 0.05). 
The total number of A. cyclops and A. saligna propagules 
were divided into categories of propagule condition and 
germination state for the 'bagged' and 'pegged' experiments 
(Table 2). Based on the multidimensional contingency table 
analysis the four two-way contingency tables showed sig-
nificant associations. Germination state was associated with 
dead and alive propagule condition (partial chi-square = 
21.72; P < 0.(01) and with pegged and bagged experimental 
conditions (partial chi-square = 33.89; P < 0.001). Propa-
gule condition was also associated with pegged and bagged 
experimental conditions (partial chi-square = 76.47: P < 
0.(01) and associated with species (A. cyclops and A. 
saligna (partial chi-square = 45.28; P < 0.(01). 
The integration of these five two-way associations ex-
plained 99.6% of the variation in the data defined by the 
multidimensional contingency table (Table 2). The variation 
in the data not explained by the model is non-significant 
(C 2 = 10; P < 0.05), and therefore no other inter-relation-
ships between variables were significant. 
Given that the mean number of propagules per faeces 
calculated from the combined average for March and Sep-
tember samples (Table 1) was 106 for A. cyclops (N = 37) 
and 4.5 for A. saligna (N = 37), the mean percentage of A. 
cyclops seeds that had germinated and survived to Septem-
ber was 2.6% and 1.7% for 'bagged' and 'pegged' faeces, 
respectively. For A. sa ligna the comparable statistics were 
0% and 2.2%, respectively. This is an underestimate of the 
potential germination, as, particularly for A. saligna, a large 
proportion of the viable seeds still remained dormant in 
September. These results support the second hypothesis that 
black korhaans are able to disperse Acacia seeds in a viable 
condition to sites that permit germination. 
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In the southwestern Cape the relative abundance of kor-
haans distributed over quarter-degree grid squares broadly 
overlaps with the distribution of A. cyclops (chi-square = 
22.9; df = 6). Ninety percent of moderately infested squares 
have korhaans at frequencies ca. <20%. However, once the 
infestations become dense, the habitat appears to be less 
suitable for korhaans and their relative abundance decreases. 
Quarter-degree grid squares possessing 50% relative abund-
ance of korhaans were all associated with scattered or 
moderate A. cyclops densities (Table 3). 
Discussion 
Black korhaans and frugivory 
The diet of the black korhaan, as determined by crop 
analyses (Horsbrugh 1912), is known to include small 
grasshoppers, immature locusts, a variety of other small 
invertebrates, herbaceous leaves (including clover) and 
Table 1 Mean number of Acacia cyclops and A. saligna 
propagules found in the faeces of black korhaan under 
different experimental conditions 
March Sept. 'bagged' Sept. 'pegged' 
Species (N = 27) (N = 10) (N = 10) 
A. cyclops 115.6 79.1 8.7 
A. saligna 4.9 3.3 0.2 
Table 2 The observed frequencies for Acacia saligna 
and A. cyclops propagules divided into categories of 
germination state and propagule condition for each 
experiment. Expected frequencies are calculated from the 
multidimensional contingency table model and are 
presented in parentheses 
Experimental Propagule Gennination Acacia Acacia 
condition condition sta te cyclops saligna 
' Bagged' live ungenninated 324 (325.5) 32 (31.5) 
gcnninated 28 (26.4) 0(2.6) 
dead ungenninated 419 (418.5) I (2.5) 
genninated 20 (20.9) 0(0.1) 
'Pegged' l ive ungenninated o (I. 8) I (0.2) 
genninated 18 (18.2) 1 (1.8) 
dead ungenninated 56 (56.7) 0(0.1) 
genninated 13 (13 .9) 0(0.1) 
Table 3 The contingency table comparing the relative 
abundance of black korhaans Eupodotis afra (extracted 
from Hockey et al. 1989) with the degree of Acacia 
cyp/ops infestation in the southwestern Cape (Richardson 
et al., in press). Values represent the number of quarter-
degree grid squares associated with the overlap of kor-
haans percentage frequency categories and the degree 
of A. cyclops infestation 
Korhaan Acacia cyclops density 
frequency (%) absent scattered moderate dense 
0-20 3 13 2 II 
20- 50 4 14 10 2 
>50 0 9 8 0 
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grasses. The black korhaan's consumption of herbaceous 
leaf material and fleshy fruits supplemented by invertebrates 
is similar to that of most other members of the Otididae 
(Dement'ev et al. 1951; Ali & Ripley 1%9; Cramp & 
Simmons 1980). It should be noted that none of the above 
studies provides evidence of mature seeds being digested by 
otidids. Since this study examined faecal rather than 
stomach samples the results presented in Figure 1 will 
under-represent vegetable matter that is easily digestible. No 
intact or partIy digested A. cyclops pseudarils were found in 
any faeces, thus it is probable that the black korhaan 
possesses an efficient digestive system for handling soft 
plant material and for stripping fleshy pericarp away from 
the seed. Horsbrugh (1912) comments on the absence of 
cereal grain and maize Zea mays in their diet. Wheat grain, 
which grew in the vicinity of both field sites, was not found 
in the faeces. 
The consumption of A. cyclops seeds in preference to A. 
saligna seeds occurring on the ground suggests that these 
birds are foraging for the lipid-rich pseudarils (Glyphis et al. 
1981). Since the Acacia seeds themselves are not digested, 
the ingestion of A. saligna seeds may be accidental while 
foraging for pseudarils of A. cyclops. Even though the seeds 
of A. sa ligna and A. cyclops fall within the size that can be 
dispersed by both ants and birds (O'Dowd & Gill 1986), A. 
saligna was not associated with bird dispersal in the analysis 
of Australian acacias (O'Dowd & Gill 1986), which con-
firms the results obtained in this study. 
Pre-dispersal seed predation 
In the 'bagged' experiment ungerminated A. cyclops seeds 
suffered considerable mortality (56%). This loss of viability 
in A. cyclops seeds in South Africa is largely the result of 
hemipteran predation (small holes are made into the seed 
testa prior to seed dispersal), which may be compounded by 
the digestive acids of the korhaan gut damaging the endo-
sperm of the seed. This damage to the testa causes the seed 
to imbibe moisture and either germinate or decay (Holmes 
et al. 1987; Holmes & Rebelo 1988). In South Africa at 
least one hemipteran genus appears to be involved (Zulu-
bius, Alydidae: Alydinae) (Schaefer 1980). Limited hemip-
teran feeding damage has been shown to result in a 54% 
loss in seed viability (Holmes et al. 1987). Such intensities 
of seed predation are low compared to Australia (Milton 
1980) where intense hemipteran predation can occur at 
virtually any stage of seed proouction and dispersal (Gill 
1985). In contrast to A. cyclops, only one A. saligna seed 
was found to be damaged (N = 35; Table 2). Seed damage 
by hemipterans in this area is likely to be confined to A. 
cyclops, although recent observations have been made of 
Zulubius feeding turrets on A. cyclops seeds (A.G. Rebelo, 
pers. comm.). This difference in seed damage between A. 
saligna and A. cyclops gives rise to the significant associa-
tion between propagule condition and species in our model. 
Post-dispersal seed predation 
Mean number of A. cyclops seeds per sample was nine times 
greater under 'bagged' conditions than under 'pegged' 
conditions, where post-dispersal seed removaVpredation 
could occur. A sixteen-fold increase for A. cyclops seeds 
was found under 'bagged' conditions. Seeds of both A. sa-
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ligna and A. cyclops are known to comprise 50% of the diet 
of striped field mice Rhabdomys pumilio living in thickets 
of these acacias (Shelton 1975). David (1980) estimated that 
a single mouse would require approximately 5 g of Acacia 
seed per day to survive. Assuming 50% of the diet consists 
of Acacia seeds, 2.5 g or approximately 55 Acacia seeds 
(see Glyphis et al. 1981) could be consumed per rodent per 
day. At peak densities of 238 R. pumilio individuals per 
hectare (David 1980), 13 090 seeds/ha could be consumed 
per day. Consequently, the high level of seed removal 
recorded in the 'pegged' experiment could be accomplished 
by a single species of seed predator, namely R. pumilio. 
Such intensities of Acacia seed removal would enhance the 
seedling to seed ratio as was observed in the 'pegged' ex-
periment. This was reflected in the significant association 
between germination and experimental conditions in the 
model. 
No live but 56 dead A. cyclops seeds were recovered from 
the 'pegged' experiment (Table 2). In contrast, 324 live and 
419 dead A. cyclops seeds were recovered from the 'bagged' 
experiment. Since dead seeds are readily distinguished from 
live ones by their appearance and since these seeds would 
provide less nutritive value, the seed predator or predators 
may have preferentially removed the live seeds (this gave 
rise to the significant association between propagule and 
experimental conditions). With an enhanced proportion of 
dead seeds remaining, potentially fewer seeds could germi-
nate, and consequently a significant association between 
germination and propagule condition is included in the 
model. 
The percentages of germinated A. cyclops propagules that 
subsequently died were almost identical for the 'bagged' 
and 'pegged' experiments (41.7 and 41.9%, respectively). 
This suggests that 'bagging' did not affect seedling mort-
ality rates. All dead seedlings possessed undamaged cotyle-
dons and leaves. Consequently, browsing was not thought to 
have been responsible for their deaths. However, all these 
seedlings had poorly developed rooting systems, and they 
may therefore have succumbed to desiccation. The extent of 
A. cyclops seedling mortality recorded in this experiment is 
consistent with that recorded over similar time periods else-
where in the southwestern Cape (Holmes 1989; Musil & De 
Witt 1990). 
Korhaan dispersal efficiency 
The 20 faeces from the two experiments plus 21 of the 
faeces collected in March represented all the faeces present 
within a 0.25 ha area. Assuming an average of 106 A. 
cyclops seeds per faeces (combined average of 27 samples 
in March and 10 'bagged' samples in September; Table I) 
and 164 faeces per hectare which had accumulated over the 
last summer season (faeces do not survive intact during wet 
winter months of the southwestern Cape), an estimated 
17 384 sceds/ha were dispersed by the black korhaan for 
this season. Since the black korhaan is usually a solitary bird 
(Kemp & Tarboton 1976) or occurs in pairs (as was observ-
ed by repeated visits to the study site), this estimated seed 
dispersal would represent, at most, two birds. Based on a 
mass of 716 g for male korhaans and 669 g for female kor-
haans (Maclean 1985), the daily energy expenditures (DEE) 
are 655 and 627 kJ, respectively, as calculated from the 
224 
equation given by Walsberg (1980). Such daily energy de-
mands could be met by 1248 and 1170 A. cyclops pseuda-
rils, respectively, if it is assumed that each pseudaril has an 
80% assimilation (see Willson & Harmeson 1973, Ricklefs 
1974) and a 0.67 kJ energy content (p.G.H. Frost, unpub-
lished data). Therefore the two black korhaans in our study 
site have the potential to disperse up to 2400 A. cyclops 
seeds per day during the fruit season. The fruit is available 
for approximately three months which would give an ap-
proximate maximum number of about 216000 A. cyclops 
seeds dispersed by the pair. If the seed density recorded at 
the experimental site at the end of the season was typical of 
the pair's entire territory this would indicate a territory size 
of approximately 12 ha. This falls within the range of 'male 
territory sizes' estimated for the species on the basis of 
distances between displaying males of 9 - 25 ha (Urban et 
al. 1986). 
Glyphis et al. (1981) observed that recruitment of A. 
cyclops occurred beneath bushes of indigenous plants, which 
they considered to represent suitable perches for frugivorous 
birds. However, seedlings of A. cyclops are intolerant of 
shade (Milton 1982), and therefore bushes of indigenous 
plants are unlikely to represent 'high quality' sites (McKey 
1975) for seedling establishment. Gill (1985) observed that 
the distribution of A. cyclops in its native Australia is 
closely associated with both natural and artificial 
disturbances. At Pella the incidence of A. cyclops is 
significantly related to the frequency of occurrence of bare 
soil conditions (Macdonald et al., in prep.). Consequently, a 
'high quality' dispersal site is likely to be in the open on 
bare soil. Male black korhaans facilitate dispersal to such 
sites by their habit of using termite mounds as 'call-sites' 
(Horsbrugh 1912; Kemp & Tarboton 1976). In the absence 
of termite mounds or ant heaps they use any elevated, but 
unvegetated area as a call-site (pers. obs.). Male korhaans 
are therefore able to disperse A. cyclops seeds to 
microhabitats suitable for successful establishment. At both 
study sites we observed that the majority of faeces were 
deposited in open areas and on bare soil. It is our 
observation that black korhaans avoid densely vegetated 
areas in the fynbos biome. 
It is worth noting that Glyphis et al. (1981) studied the 
dispersal of A. cyclops in a mountain fynbos ecosystem from 
which the black korhaan is absent. Their observation that A. 
cyclops was dispersed under perch sites accords with the 
observation that the frugivores in this habitat are fundament-
ally perching birds. By contrast our study indicates that 
where the black korhaan is an important disperser the 
dispersal will be to open sites away from typical perching 
sites. Such conflicts in patterns of dispersal dependent on 
the biology of different dispersers has recently been 
demonstrated for an alien fruiting shrub, Rosa rubiginosa in 
Australia (Hatten 1989). That A. cyclops has proven to be 
more invasive in lowland fynbos (Macdonald & Jarman 
1984) is possibly, in part, a reflection of the inability of 
frugivores frequenting the mountain fynbos areas to disperse 
its seed into the open areas within the vegetation which are 
more suitable for its establishment. 
About 2.6% of dispersed A. cyclops seeds in the 'pegged' 
experiments had germinated and was still surviving in Sep-
tember (Table 2). Such a dispersal efficiency is similar to 
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that for the indigenous weedy species Chrysanthemoides 
monilifera (Knight, in prep.) which has become an invasive 
plant in Australia (Weiss 1983). The black korhaan removes 
considerable quantities of A. cyclops seed from the vicinity 
of parent plants (where there is almost no chance for propa-
gule establishment) to open sites suitable for germination. In 
addition, bird-dispersed A. cyclops seeds appear to be able 
to imbibe moisture and germinate within a month (Glyphis 
et al. 1981; Gill 1985). This would give those seeds that had 
been dispersed by the black korhaan a chance to germinate 
at the onset of the wet winter season, and thus escape 
protracted exposure to rodent seed predation. A high-effi-
ciency seed dispersal system is thus indicated. 
High-efficiency seed dispersal systems for bird-dispersed 
plants were predicted to occur in tropical environments and 
in plants with fleshy fruits that are relatively large, have 
nutritious pericarps and which generally are single-seeded. 
Such fruits are considered to attract only specialist frugi-
vores and are presented in small quantities over long fruiting 
periods (McKey 1975, Howe & Estabrook 1977). The exist-
ence of such dispersal systems has been considered to 
represent some evidence for the coevolution of fTugivorous 
birds and plants possessing fleshy fruits. However, this 
study indicates that such a high-efficiency dispersal system 
may arise independently of coevolution as a consequence of 
fortuitous interactions initiated by man. 
Conclusions 
With over 2.6% success in seedling establishment of bird-
dispersed seeds, A. cyclops demonstrates a remarkable 
potential to colonize new sites, even when compared with 
other alien acacias. This enhanced dispersal ability has been 
observed in practice (eg. Taylor & Macdonald 1985). The 
relationship between the introduced A. cyclops and the black 
korhaan represents a highly efficient seed dispersal system 
that was initiated through fortuitous circumstances, and 
therefore is independent of any coevolutionary implications. 
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